Background: Sacrospinous colpopexy is an effective vaginal apical support operation. Due to morbidity associated with traditional approaches which require wide dissection, slim-line suture delivery devices have been introduced in the hope of reducing morbidity without compromise to outcomes.
INTRODUCTION
Vaginal vault prolapse is a common gynaecological complaint with a rate of 6-12% post-hysterectomy. 1, 2 In two-thirds of these post-hysterectomy prolapses, there is multi-compartment prolapse present 3 and it is now established that vault support significantly improves the results of both anterior and posterior wall reconstructive surgery, in terms of longevity of repair, reducing reoperation rates at 10 years from 20% to 11%. 4 Vault support can be achieved either via abdominal or vaginal techniques.
Commonly used abdominal procedures include sacral colpopexy, and vaginal procedures include high uterosacral suspension and sacrospinous colpopexy. First described in 1958, 5 the sacrospinous colpopexy has evolved from a procedure performed under direct vision with a standard needle holder and cat gut sutures requiring extensive dissection, into a blind procedure requiring less extensive dissection with the aid of suture delivery devices.
Older instruments used in the blind technique include the Miya hook and Deschamp clamp. Newer instruments include suture delivery devices like the Caspari, Endostitch, i stitch and the Capio suturing device. The only comparative study to date supports the Capio suturing device as being as effective as the Miya hook for sacrospinous colpopexy. 6 One of the known complications of sacrospinous colpopexy is post-operative buttock pain, 7, 8 and it has been hypothesised that the Capio suturing device may reduce rates of this complication compared to traditional techniques.
However, the procedure is performed without direct vision and therefore may result in higher rates of vascular injury. 9 The less extensive dissection may result in less fibrosis during healing and therefore result in an inferior repair in contrast to traditional techniques. Despite this, one review of cadaveric studies found that the Capio suturing device is well designed for minimising the risk of vascular injury.
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The aim of our prospective series was to report outcomes and complications (particularly buttock pain and blood loss) of sacrospinous colpopexy using the Capio suturing device and evaluate it against published results using the Miya hook.
MATERIALS AND METHODS
This is a prospective, multi-centre descriptive study performed at four Queensland hospitals, two public, and two private.
Recruitment was completed between April 2013 and October 2014. Our primary outcome was objective success at 12 months.
Our secondary outcomes were:
1. subjective success at 12 months 2. patient reported outcomes including awareness of prolapse, urinary, bowel and sexual symptoms at 12 months Objective success was defined as point C at or above the midvaginal point on examination using POP-Q. Subjective success was defined by a response of 'much better' or 'very much better' on the condition change question on the electronic personal assessment questionnaire -pelvic floor (ePAQ-PF) 10 at 12 months. The e-PAQ-PF was used to assess patient-reported outcomes in urinary, bowel, vaginal (prolapse) and sexual categories, and QoL outcomes.
Each category assesses a number of domains, and scores are collated to an outcome of 'no problem' or 'problem'. QoL domains are scored out of 100, with zero being no impact on QoL and a high score indicating a significant impact. Post-operative buttock pain was self-assessed by patients using a buttock pain diary. Patients were required to document the presence, duration and severity of buttock pain, analgesia use and impact of buttock pain on activities of daily living and sleep, each day for 6 weeks.
Prolapse was staged pre-operatively, at six weeks and 12 month post-operation using the POP-Q system. 11, 12 Women were eligible for inclusion if they consented to undergo a sacrospinous colpopexy, regardless of concomitant procedures.
Women were excluded if they were undergoing mesh surgery or uterine preserving surgery, or were unable or unwilling to fill out study questionnaires. All participants signed a written consent form for both the surgical procedure and participation in the clinical trial.
Before surgery all patients underwent history and examination and completed the ePAQ-PF. The operations were performed or supervised by either a consultant urogynaecologist or gynaecologist.
Description of technique
The sacrospinous colpopexy was performed after dissection of the 
Statistical analysis
Patient characteristics were reported as either mean (standard deviation (SD)), median (interquartile range (IQR)) or frequency (percent) as appropriate. The change in prolapse quantification measures from pre-operation to six weeks and 12 months post-operation were compared using the Wilcoxon signed-rank test due to the data exhibiting non-normality and having missing data. Sensitivity analysis was performed using a repeated measures analysis of variance (ANOVA), confirming these results.
The P-values were adjusted using the Bonferroni correction for two comparisons (P-values were multiplied by two 
RESULTS
Fifty-one consenting women were recruited. Of these, 48 presented for POP-Q assessment at their six-week follow-up appointments and 44 women participated in filling out the six-week pain diary. Forty-eight women participated in the post-operative ePAQ-PF and 43 women presented for POP-Q examination at follow up at 12-30 months with a mean of 17 months. One of the women lost to follow up had an early failure and went on to have a laparoscopic sacrocolpopexy at four months. Table 1 describes the patient demographics of the 51 women recruited and Table 2 describes the peri-operative characteristics of the participants.
Objective success at 12 months was 95% (41/43) and subjective success at 12 months was 92% (44/48).
If it is assumed that women who were lost to follow up were failures, then the objective success was 80% (41/51) and subjective success was 86% (44/51) at 12 months. Overall, patients had improvement across the board in all categories of vaginal, urinary, bowel and sexual disorders in questionnaire responses at 12 months compared to their pre-operative responses. Table 3 The median changes in POP-Q scores are shown in Table 4 with all changes being significantly improved apart from the change between pre-operative and 12-month post-operative 'pb' value. Point 'C' which represents the vault in the POP-Q system improved from a median value of −2 to −6 at the 12-month post- of those with persisting pain at six weeks, the pain was affecting AoL (activities of living) but no-one had interrupted sleep due to buttock pain at six weeks post-operation. There were no women with persistent buttock pain at 12 months follow up (Table 5 ).
In our series, there were no cases of peri-operative blood transfusion, and 76% (39/51) of operations had less than 50 mL blood loss associated with the dissection onto the sacrospinous ligament and suture placement with the Capio suturing device.
The average time taken to perform the sacrospinous dissection and suture placement into the ligament was 6.9 min with a range of 2.7-10 min. <0.001 †Bonferonni corrected P-value for two comparisons. Aa, point 3 cms proximal to hymen on anterior vaginal wall; Ba, most dependent point on anterior vaginal wall; C, distance to vaginal cuff; Ap, point 3 cms proximal to hymen on posterior vaginal wall; Bp, most dependent point on posterior vaginal wall; gh, genital hiatus; pb, perineal body; tvl, total vaginal length only comparative study, which found that the use of the Capio suture device was faster and resulted in less blood less when compared to the Miya hook technique. 6 In that study, Maggiore 16 published a series on the rate of postoperative pain, immediately after surgery and at six weeks in 242 patients. They reported a rate of 55% immediately postoperatively with 15% persistent at six weeks. In contrast to our study, up to four sutures were placed into the sacrospinous ligament, and the authors found a significant correlation between the number of sutures placed and the occurrence of post-operative pain. Our reported rate of immediate postoperative pain was higher than reported by Unger et al. 16 at 84%, with 60% requiring analgesia. Our rate of persistent pain at six weeks post-operatively was similar at 16% with 7% requiring simple analgesia. The prospective nature of our study is likely to account for the higher reporting of immediate postoperative pain.
Reported buttock pain with the Miya hook is around 14% at 6-8 weeks. 7, 17 Our study suggests the minimally invasive Capio results in similar levels of buttock pain than if the procedure is performed with the Miya hook.
Previously reported transfusion rate with the Miya hook is 2-3%. 7 In our study, there were no blood transfusions and 76% of procedures were performed with <50 mL of blood loss, giving support to cadaveric studies, which have found that the design of the device compensates for the blind nature of the procedure. Our findings support previous studies that found that blood loss and operating time may both be reduced by using the Capio suturing The main limitation of our study is its descriptive nature, and the lack of a comparison arm means that we are unable to directly compare this technique to the Miya hook. Previous studies using both the Miya hook and the Capio suturing device use a wide range of both subjective and objective outcomes which makes direct comparison difficult; however, for objective success we were able to compare our result to a previously published cohort who underwent sacrospinous colpopexy using the Miya hook.
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Our study does not assess the cost of using the disposable Capio suturing device over the reusable Miya hook.
The strength of our study is in its prospective nature and its design to capture the natural history of post-operative buttock pain.
One of the hypothesised advantages of the Capio suturing devices is decreased post-operative pain. Our study found that there is a high rate of buttock pain immediately post-operatively, but this reduces to 7% requiring analgesia at six weeks post-operation. At a mean of 17 months follow up, we found that sacrospinous colpopexy using the Capio suturing device provided excellent apical support with a low requirement for blood transfusion and an average operating time of seven minutes. 
